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ROOT DISEASES OF CEREALS 
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Senior Plant Pathologist 
Plant Research Division 
(Preliminary reports of experiments conducted in co-operation with other 
officers of the Department of Agriculture) 
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ABBREVIATIONS USED 
D - Drilled with seed 
G.S. - Growth stage based on H. Fisher scale 
NA - Not available 
N - Nitrogen 
p - Phosphorus 
TA - Take-all 
G.g.t. - Gaeumannomyces graminis var tritici 
TD - Topdressed 
D.D. - Direct drilled 
T.D.D. - Triple disc drill 
As - Ammonium sulphate 
An - Ammonium nitrate (Agran 34) 
Sn - Sodium nitrate 
Agl - Agras No. 1 
Ag2 - Agras No. 2 
U - Urea 
- Di-ammonium phosphate Dap 
LSD - Least significant difference at p = 0.05 
* - Significantly different at p = 0.5 
** Significantly different at p = 0.01 
*** - Significantly different at p = o. 001 
NS - No significant difference at p = o. 05 
DISEASE CATEGORIES 
PLANTS 
Take-all categories (old method) 
Nil 
L 
M 
s 
- No obvious infection 
- Light, less than 25 per cent of the root system discoloured 
- Moderate, 25 to 75 per cent of the root system discoloured, stem base 
sometimes discoloured 
Severe, more than 75 per cent of root system discoloured, stem base 
usually discoloured. 
Take-all incidence = % infected = L + M + S 
Take-all severity = % M + S 
Take-all categories (new method) 
In this new system of determining take-all severity (which is being used for 
new experiments on take-all~ old experiments will continue to use old method) 
plants are placed in one of the following categories denoting % root system 
discoloured:- O, 0.1, 1, 5, 10, 25, 50, 75, 90, 95 and 99%. 
Take-all incidence = % infected = % of plants in category Q.1% and greater. 
Take-all severity = average l discoloured = 
0.1 x number of plants+ l x no. of plts + 5 x no. of plants ••• 99 x no. of plants 
Total number of plants assessed (includes 0%) 
Rhizoctonia categories 
Nil - No obvious root damage 
L - Light, less than 25 per cent of the roots pinched-off 
M - Moderate, 25 to 75 per cent of the roots pinched-off 
S - Severe, more than 75 per cent of the roots pinched-off 
Fusarium categories 
Nil 
L 
M 
s 
- No obvious crown and root damage 
- Light, less than 25% of the area on the lowest internode (s) showing 
typical dark brown water soaked discolouration 
- Moderate, 25 to 75% o~ the area on the lowest irtternode (s) showing 
discolouration 
- Severe, greater than 75% showing discolouration 
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Sub-crown internode discolouration 
This category includes all plants with discolouration of the sub-crown 
internode caused by diseases other than take-all and Fusarium. 
NB Most % disease data in this experimental summary is presented as arcsine 
1% transformations. 
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TITLE: EFFECT OF NITROGEN SOURCES ON TAKE-ALL 
Experiment: 82N34 (formerly 76LG25) 
File: 
Location: 
Soil: 
History: 
Aim: 
TREATMENTS: 
METHODS: 
Site 
4102 EX 
Newdegate Research Station (S3C) 
White to yellow sand with gravel 
Sown to wheat since 1975 
To study the effects of repeated use of different nitrogen 
sources on the incidence of take-all. 
1976-1984 1985 1986 
1. Nil Nil Nil 
2. (NH4) 2 S04 Pasture Pasture 
3. (NH4 ) 2 S04 (NH4 ) 2 so4 (NH4 ) 2 so4 
4. Agran 34 Pasture Urea 
5. Na N03 Na N03 Na N03 
6. Agras No. 1 Pasture Pasture 
7. Agras No. 1 Pasture Pasture 
NOTE: 0 Nitrogen equivalent 50 kg ha-1 except T7 70 kg ha-1 
0 Treatments 3, 4 and 5 topdressed 
0 Treatments 2, 6 and 7 drilled with seed 
0 All treatments receive the same rate of P. 
In 1982 lime was applied to all treatments as a split plot 
application to raise the pH to 6. 
0 In 1986 treatments 2, 6 and 7 sown to Serena medic. 
preparation: Plot cultivated May 18, Roundup June 12. 
Experimental 
design: 
Plot size: 
Sown: 
Sampled -
date: 
method: 
Assessed: 
Other 
details: 
Randomized complete block for main treatments. 
plot. Four replications. 
60 m x 8 drill rows 
June 14 with cone seeder. Aroona. 
Anthes is 
Lime split 
5 samples (pair rows 0.5 m) at 5 m intervals from centre 6 rows. 
Take-all (old method) 
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RESULTS: 
Table 1: Soil pH (in 0.01 m CaCl2) at anthesis and take-all incidence and 
moderate + severe (82N34) • 
Soil Take-all 
Treatment pH Incidence %A m+S%A 
1986 + lime - lime + lime - lime + lime - lime 
Nil 5.3 4. 7e 37b 15b 11 0 
Pasture 5.2 4.2cd 
(-NH4) 2 S04 4.6 3.9a 
Urea 4.9 4.3d 
13a oa 0 0 
12a 17b 0 0 
Na N03 5.1 4.8e 
Pasture 5.1 4.lbc 
40b 24b 14 3 
Pasture 5.1 4 .oab 
Significance NS *** *** ** NS NS 
LSD 0.17 13 12 
A% transformed to arcsin 
See also figure 1 for past details (data not transformed). 
COMMEt-.l'"TS : 
The results from this experiment continue to be very interesting. The levels 
of take-all in 1982 followed the pattern established in previous three 
seasons. This very low take-all level would not influence yield. The 
addition of lime to raise the pH to near 6 did not cause an increase in 
take-all in 1982 (Figure 1). However it is now clear that take-all has been 
for the past four seasons, higher in the nil and sodium nitrate with lime than 
without lime. Lime appears to have made little or no difference to the 
take-all levels in the ammonium sulphate treatment. 
In 1986 there was a reduction in both take-all incidence and severity compared 
to 1985. Yields in 1985 were again very poor. The pH in the limed plots 
appears to be dropping. This coupled with weed problems caused because of the 
presence of pasture plots may account for the poor yields. 
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TITLE: EFFECT OF NITROGEN SOURCES ON TAKE-ALL 
Experiment: 77E4 
File: 4104 EX 
Location: Esperance Downs Research Station (CW17) 
Soil: Sandy gravel over clay at 40 cm 
History: Sub clover/grass 1965 - 1976, continuous wheat since 1977 
Aim: To study the effects of 10 years of the same nitrogen treatment 
on take-all of wheat and to study effects of lime application on 
this disease. 
TREATMENTS: 
METHODS: 
Site 
preparation: 
Experimental 
design: 
Plot size: 
Sown: 
Sampled -
date: 
method: 
Assessed: 
Other 
details: 
1977-1984 1985 
1. Nil Nil 
2. Na N03 Na NOJ 
3. Agran 34 Pasture 
4. Urea Pasture 
5. (NH4) 2 S04 (NH4) 2 S04 
6. Agras No. 1 Pasture 
7. Agras No. 2 Pasture 
8. DAP18:46 Pasture 
NOTE: 0 Nitrogen equivalent to 25 kg ha-1 
0 Treatments 2, 3 and 4 topdressed 
1986 
Nil 
Na N03 
Pasture 
Pasture 
(NH4) 2 S04 
Pasture 
Pasture 
Urea 
0 Treatments 5, 6, 7 and 8 drilled with seed 
0 All treatments receive the same rate of p. 
In 1985 lime was applied to all treatments as a split plot 
application to raise the pH to 6. 
Sprayseed and Dicainba _ 
Randomized complete block for main treatments. 
plot. Four replications. 
60 m x 12 drill rows 
June 19, direct drill with combine. 
Anthes is 
Lime split 
5 samples (pair rows 0.5 m) at 5 m intervals from centre 10 rows. 
Old method 
Cultivar aroona 
Misted Imidan (1 l/ha) 7.7.86 
Hoegrass (1 l/ha) 26.8.86 
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RESULTS: 
Table 1: Pre-sowing Soil pH (in 0.01 m CaC12 ) and take-all incidence and 
moderate and severe (77E4) • 
Soil Take-all 
Treatment pH Incidence %A M+S%A 
1986 + lime - lime + lime - lime + lime - lime 
Nil 6.4 s.1bc 71bc 66c sac 47b 
Na NO) 6.2 s.2c 73C 65bc 59C 46b 
Pasture 6.5 4.9a 
Pasture 6.5 s.obc 
(NH4) 2 S04 6.5 4.6a 6lb 3la 42b 18a 
Pasture 6.4 4.7a 
Pasture 6.3 4.gab 
Urea 6.5 5.1bc 48a 43ab 3oa 29ab 
Significance NS ** *** * *** * 
LSD 0.27 10.1 22.8 11.2 20.0 
A% transformed to arcs in 
See also figure 2 for past details (data not transformed). The experimental 
site was flooded for part of the year and plants grew extemely poorly. No 
yield data was collected. 
COMMENTS: 
In this experiment there was a most interesting change in the take-all pattern 
in 1982. The apparent "take-all decline" observed in 1981 was maintained in 
the Ammonium sulphate treatment. However in Nil and NaNOJ treatments there 
was a marked resurgence of take-all (Fig. 2). In 1983 and 1984 all treatments 
dropped to a low take-all_incidence and severity. This low level of take-all 
is unlikely to have had a major effect on yield. In 1985 the pattern shown in 
1982 has been repeated. Yields were excellent and reflected the take-all 
control with Ammonium sulphate. In 1985, applications of lime had no effect 
on take-all. 
In 1986, the unlimed treatments had a pattern similar to 1985 except that the 
level of take-all was marginally higher. In contrast the limed treatments 
showed a marked increase in both incidence and severity for the ammonium 
sulphate treatment and in severity for nil and sodium nitrate. 
Although the results in 1986 were probably affected by the wet conditions 
(waterlogged for some time), the general impression is that "take-all decline" 
has not been achieved at this site. 
The Rhizoctonia story at this site has taken a most interesting turn. In 1982 
I said that the Rhizoctonia problem appeared to be increasing. By 1983 the 
level of Rhizoctonia incidence reached about 90 per cent. In 1984 there was a 
dramatic drop in incidence to about 5 per cent. In 1985 the incidence 
remained low at about 8 per cent while in 1986 incidence was less than 1 per 
cent. The reason for this drop is not clear. 
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FIGURE 2. LEVEL OF TAKE-ALL AND YIELD WITH CONTINUOUS WHEAT AT ESPERANCE DOWNS RESEARCH STATION (77E4) 
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TITLE: TAKE-ALL AND RATES OF PP450 AND BAYLETON FUNGICIDE 
Experiment: 86MT40 
File: 
Location: 
Soil: 
History: 
Aim: 
TREATMENTS: 
METHODS: 
Site 
4910 EX 
Mount Barker Research Station (Slb) 
Gravelly loam 
Grassy pasture 
To test the effectiveness of fertilizer impregnated with PP450 or 
Bayleton as control agents for take-all. 
0 
1. No treatment 
2. PP450 50 g ha-1 ai 
3. PP450 75 g ha-1 ai 
4. PP450 100 g ha-1 ai 
5. PP450 125 g ha-i ai 
6. PP450 250 g ha- ai 
7. Bayleton 62.5 g ha-1 ai 
8. Bayleton 150 g ha-1 ai 
9. Bayle ton 250 g ha-1 ai 
10. Bayle ton 500 g ha-1 ai 
11. Bayleton 1000 g ha-1 ai 
All fungicides impregnated into double super and applied at 
80 kg ha-1. Double super only applied to Nil. 
preparation: Site cultivated 
Experimental 
design: Randomized complete block. Four replications. 
Plot size: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
30 m x 8 drill rows 
? 
July 7, July 29, August 18, September 8 and September 30 
(anthesis) 
One plant removed at staggered 5 m intervals from rows 2 to 7 
Take-all (new method) 
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RESULTS: 
Results are shown in Table 1. There were no significant differences between 
treatments for any parameter at any time of sampling. However 't' tests 
applied to the means for the two fungicides versus each other or versus nil 
treatment showed that PP 450 increase plant growth and yield compared to 
Bayleton but was never different from nil. Top dry weight for Bayleton was 
less than nil on two occasions. At anthesis (30/9) PP 450 had a higher 
incidence of take-all than Bayleton. Bayleton had less take-all incidence and 
a lower severity than Nil at anthesis. 
Table 1: Effects of PP 450 and Bayleton on top dry weight, yield, take-all 
incidence and take-all severity (Take-all index) 
pp 450 
( g ha-1 ai) 
Date Nil 50 75 100 125 250 
Top dry wt (mg)/plant 
7/7 
28/7 
18/8 
8/9 
30/9 
28/7 
18/8 
30/9 
5/1 
5/1 
19 
71 
256 
725 
3215 
19 
67 
259 
720 
2563 
20 
73 
275 
883 
2965 
19 19 
71 69 
275 245 
761 829 
3150 2747 
19 
69 
244 
649 
2810 
PP 450 (70) > Bay. (64) *** 
PP 450 (260) >Bay. (231)** 
PP 450 (2847) > Bay. (2578) * 
3.01 3.15 3.18 3.14 3.07 3.21 
PP 450 (3 .15) > Bay. ( 2. 83) *** 
Take-all incidence % A 
7/7 
28/7 
18/8 
8/9 
30/9 
30/9 
8 
38 
53 
62 
83 
3 
40 
51 
50 
67 
4 
40 
57 
57 
73 
1 
30 
43 
57 
79 
6 
35 
39 
59 
67 
PP 450 (72) >Bay. (65)* 
5 
28 
54 
56 
76 
Take-all index (max.10) 
7/7 
28/7 
18/8 
8/9 
30/9 
30/9 
0.10 
1.6 
1. 8 
2.5 
8.8 
0.01 0.02 0 0.07 0.12 
1.0 2.0 1.5 1.0 0.8 
0.7 1.4 1.6 1.4 1.7 
2.1 2.5 3.3 2.2 2.0 
5.0 6.4 5.6 7.0 6.3 
Nil (8.8) > Bay. (5.5) * 
62 
19 
67 
222 
692 
2693 
Bayle ton 
(g ha-1 ai) 
150 250 500 
19 
65 
240 
783 
2662 
18 
64 
246 
669 
2698 
17 
61 
228 
663 
2440 
1000 
18 
57 
218 
623 
2395 
Nil (71) >Bay •. (64)**. 
Nil (3215) > Bay. (2578) * * 
3.09 
3 
40 
47 
54 
69 
2.71 2.81 2.76. 2.75 
7 
32 
47 
45 
64 
5 
35 
57 
57 
65 
2 
33 
43 
49 
62 
8 
36 
57 
57 
64 
Nil (83) > Bay. (65) ** 
0.01 
1.8 
1.0 
3.9 
5.2 
0.09 0.08 0.01 0.04 
1.5 0.6 2.0 0.4 
1.3 1.4 1.0 1.1 
1.8 1.5 2.0 2.0 
5.7 5.5 4.9 6.2 
A analysis done on % transformed to arcsin 
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COMMENTS: 
The results from both fungicides were disappointing. PP 450 increased plant 
growth and yield compared to Bayleton but not compared to nil treatment. 
Bayleton reduced take-all incidence at anthesis compared to both PP 450 and 
Nil. 
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TITLE: TAKE-ALL AND CONTROL BY LUPINS 
Experiment: 84MT6 
File: 4630 EX 
Location: Mount Barker Research Station (H2) 
Soil: Gravelly loamy soil 
History: 
Aim: To establish a likely mechanism for the control of take-all by 
lupins. 
TREATMENTS: 
METHODS.: 
Site 
1. 
2. 
3. 
4. 
Split 
1. 
2. 
3. 
4. 
5. 
6. 
1984 
Wheat 
Wheat 
Wheat 
Wheat 
Plots 
Nil 
25 kg 
75 kg 
150 kg 
300 kg 
450 kg 
(on 
1985 
Wheat 
Lupins 
Chemical fallow 
Peas 
1986 wheat):-
ha-l NH4N03 
ha-1 NH4N03 
ha-1 NH4N03 
ha-1 NH4N03 
ha-l NH4N03 
1986 
Wheat 
Wheat 
Wheat 
Wheat 
preparation: Sprayseed & cultivation 
Experimental 
design: Randomized complete block with split plot for nitrogen rates. 
Plot size: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
30 m x 8 drill rows 
June 16 
Nitrogen applied with cone seeder on July 7 
Sampled for nitrogen, top growth and take-all on dates shown in 
Table 3. Sampled for yield and top dry weight on December 29 
One plant removed at staggered 5 m intervals from rows 2 to 7. 
Take-all (new method) 
-11-
RESULTS: 
Table 1: Levels of nitrogen and pH of soil from various break crops prior 
to 1986 treatments (8 6MT6) • 
Wheat Lupin Chem F. Peas Signif- LSD 
icance 
pH 4.7 4.7 4.7 4.6 NS 
NH4 ppm 7.3 10.3 8.5 8.5 NS 
N03 ppm 15.5a 34.5c 21. ob 17.oa *** 6.8 
Table 2: Effects of rates of nitrogen and crop rotation on take-all incidence 
% (transformed to arcsin) (86MT6) • 
Rates of Rotation 
NH4N03 Wheat Lupins Chem.F. Peas Mean Signif- LSD 
kg ha-1 Wheat Wheat Wheat Wheat icance 
0 73 30 32 33 42 
25 75 29 39 28 43 
75 79 34 32 25 43 NS 
150 72 29 26 32 40 
300 80 29 27 21 39 
450 74 28 30 32 41 
Means 76 30 31 28 
Significance *** 
LSD 8 
Table 3: Effects of rotation on take-all incidence % (transformed to arcsin) 
at six times of sampling (86MT6). See also figure 3a. 
Days Wheat Lupin Chem.F. Peas Signif- LSD 
Date from Wheat Wheat Wheat Wheat icance 
sowing 
July 16 30 23 4 10 9 *** 4 
July 29 43 41 8 10 9 *"'* 6 
August 18 63 46 10 15 12 *** 7 
Sept. 9 85 57 12 16 16 *** 7 
Sept. 30 105 69 23 24 25 *** 9 
Nov. 11 148 76 30 31 28 *** 8 
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Table 4: Effects of rates of nitrogen and crop rotations on take-all severity 
% (transformed to arcsin) (86MT6). 
Rates of 
NH4 NCJ:3 
kg ha-1 
0 
25 
75 
150 
300 
450 
Means 
Wheat 
Wheat 
46 
46 
41 
39 
43 
40 
43 
Significance 
LSD 
Lupins 
Wheat 
15 
11 
15 
11 
9 
9 
12 
Rotation 
Chem.F. 
Wheat 
11 
21 
15 
12 
9 
14 
14 
*** 
8 
Peas 
Wheat 
15 
10 
10 
12 
6 
10 
10 
Mean 
22 
22 
20 
18 
17 
18 
Signif-
icance 
* 
LSD. 
Table 5: Effects of rates of nitrogen and crop rotations on yield (kg/ha~1 ) 
( 86MT6) 
Rates of Rotation 
NH4N03 Wheat Lupins Chem.F. Peas Mean Signif- LSD 
kg ha-1 Wheat Wheat Wheat Wheat icance 
0 1186 2369 2346 2253 2025 
25 1267 2446 2139 1755 1902 
4 
75 1706 2818 2063 2454 2261 *** 412 
150 1969 2357 2458 2459 2298 
300 2191 2998 2571 3029 2674 
450 2601 3037 2813 3167 2904 
Means 1821 2656 2399 2502 
Significance ** 
LSD 409 
-13-
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Table 6: Effects of rates of nitrogen and crop rotation on harvest index 
(86MT6). 
Rates of Rotation 
NH4N03 Wheat Lupins Chem.F. Peas 
kg ha-1 Wheat Wheat Wheat Wheat 
0 0.30 0.41 0.40 0. 43 
25 0. 31 0 .4 2 0 .38 0 .4 2 
75 0.30 0 .40 0.36 0.39 
150 0.34 0 .4 0 0 .38 o.38 
300 0.33 0.42 0.37 0.39 
450 0.35 0.41 0 .39 0.39 
Means 0.32 0.41 0.38 0 .4 0 
Yield responses to nitrogen under the various rotations are shown in Figure 3. 
COMMENTS: 
This experiment demonstrates there is nothing magical about lupins compared to 
peas or chemical fallow. It appears that the cleaning crop effect of lupins 
is similar to other non hosts and probably due to G.g.t. finding it difficult 
to survive in the absence of hosts. 
The yield response to nitrogen for wheat, lupins and chemical fallow is as 
expected. However the yield response for peas is unusual and remains 
unexplained. 
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TITLE: FUMIGATION AND WHEAT YIELDS 
Experiment: 86MT57 
File: 3099 EX 
Location: Mount Barker Research Station (Nl) 
Soil: Gravelly loamy soil 
History: Northern part grass free lupins (Nlb) 
Southern part grassy sub.clover pasture (Nla) 
Aim: To determine the effect of fumigation on yield of wheat in the 
presence of adequate nitrogen and to study the effects of 
fumigation on cereal root diseases. 
TREATMENTS: 
1. Fumigation + 0 nitrogen 
2. Fumigation + 40 kg ha-1 of N 
3. Fumigation + 80 kg ha-1 of N 
4. Fumigation + 160 kg ha-1 of N 
s. Fumigation + 320 kg ha-1 of N 
6. No fumigation + 0 kg ha-1 of N 
7. No fumigation + 40 kg ha-1 of N 
8. No fumigation + 80 kg ha-1 of N 
9. No fumigation + 160 kg ha-1 of N 
10. No fumigation + 320 kg ha-1 of N 
0 Treatments once on lupin area (Nlb) and once 
on grass area across fence (Nla) 
Nitrogen was applied as ammonium nitrate in split applications as follows: 
12/6 8/7 28/7 18/8 8/9 30/9 
1 and 6 
2 and 7 
3 and 8 
4 and 9 
5 and 10 
METHODS: 
Site 
preparation: 
Experimental 
design: 
Plot size: 
Sown: 
0 0 0 0 0 0 
4 4 8 12 8 4 
8 8 16 24 16 8 
16 16 32 48 32 16 
32 32 64 96 64 32 
Area cultivated 
Split replication for fumigation with randomized nitrogen 
treatments. 3 replications. 
2 x 2 m 
June 12 with triple-disc drill. 
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Sampled -
dates: 
Assessed: 
Other 
details: 
RESULTS: 
For nitrogen - June 3, June 12, July 8, July 28, Aug. 
Sept. 8, Sept. 30. 
For take-all - July 7, July 28, Aug. 18, Sept. 8, 
Sept. 30, Nov. 12. 
Take-all (new method) 
Fumigated with Methyl bromide June 3. Plastic covers 
removed June 7. 
18, 
The results are shown in Table 1 and 2. (Nitrogen results for last 5 times of 
sampling not yet available.) See also figures 4a, b and c. 
Table 1: Analysis of soil collected pre and post fumigation (86MT57). 
Previous Treat- EC NH 4 N0 3 p K 
crop ment (ms/m) (ppm) (ppm) (ppm) (ppm) 
pre post pre post pre post pre post pre post 
Lupins Fumigated 14 12 5 20 39 33 39 40 100 96 
Non-fumigated 13 14 7 8 49 50 50 42 98 88 
Grass Fumigated 16 15 14 28 55 40 66 77 310 320 
Non-fumigated 15 18 8 9 52 57 57 58 220 230 
Table 2: Effects of previous cropping history and fumigation on take-all and 
and top dry weight (86MT57). 
Date Lupin/wheat Grass/wheat 
of Sign if- Signif-
Sampling NF Mean icance LSD F NF Mean icance LSD 
Incidence %B 
7/7 2.8 5.3 4.0 2.8 10.2 6.5 
28/7 5.9 6.4 6.1 10.7 20.5 15.6 
18/8 2.0 7.8 4.9 *** 7.5 23.9 26.4 25.1 *** 7.1 
9/9 2.7 15.2 9.0 26.l 27.6 26.9 
30/9 14.6 20.7 17.6 44.6 36.0 40.3 
12/11 28.0 36.4 30.7 56.~ 47.1 51. 7 
Mean 9.3 14.8 27.4 28.0 
Significance * NS 
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Table 2: continued 
Date Lupin/wheat 
of Sign if-
Sampling FA NF Mean icance 
Severity %8 
7/7 1. 0 1.1 1. 0 
28/7 1.2 1.6 1.4 
18/8 1.1 2.0 1.5 *** 
9/9 1.3 4.3 2.8 
30/9 4.2 4.1 4.2 
12/11 8.6 13.4 11.0 
Mean 2.9 4.4 
Significance NS 
Top dry weight (mg) 
A 
B 
7/7 12 11 11 
28/7 72 59 65 
18/8 266 193 230 *** 
9/9 648 581 614 
30/9 1881 1767 1824 
12/11 4757 6580 5669 
Mean 1272 1532 
Significance NS 
F = fumigated, NF = non-fumigated. 
% transformed to arcsin. 
COMMENTS: 
Grass/wheat 
Sign if-
LSD F NF Mean icance LSD 
1. o,_ 1.1 1.0 
2.4 3.0 2.7 
3.3 3.6 3.9 3.8 *** 2.8 
5.8 5.5 5.6 
12.4 8.1 10. 2 
19.4 15.2 17.3 
7.4 6.1 
NS 
13 10 11 
95 57 76 
876 374 195 284 *** 1979 
1310 608 959 
4504 2451 3478 
13273 8000 10636 
3262 1887 
* 
Fumigation caused an increase in NH4 on both lupin and grass areas and may have 
caused a reduction in N0 3• 
For the individual times of sampling take-all incidence and severity was not 
significantly affected by fumigation in either the lupin or grass areas. The low 
number of degree of freedom could account for this result. If the results are 
examined including time of sampling then fumigation reduced incidence in the lupin 
site but not the grass site. However at the grass site there was a significant 
interaction between fumigation and time of sampling. This was due to incidence of 
take-all starting lower in the fumigated treatments but ending higher than in the 
non-fumigated plots. Presumably the removal of natural inhibitors by fumigation 
allow the low level of G.g.t. to rapidly increase. Take-all severity gave a 
similar result to incidence but the differences were not significant. 
Fumigation had no effect on top dry weight in the lupin site presumably because 
the release of nitrogen from fumigation was too low to affect the already adequate 
supply of N from the lupin crop. However this assumption may not be borne out by 
the N levels shown in Table 1. 
-17-
ll~ 
Despite higher levels of take-all in the fumigate plots at the grass site, 
fumigation increased yield. 
At both sites rates of nitrogen had no effect on take-all or yield. 
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TITLE: TAKE-ALL AND FIELD INOCULATION RATES 
Experiment: 86MT58 
File: 5266 EX 
Location: Mount Barker Research Station (Nlb) . 
Soil: Gravelly loamy soil 
History: Grass free lupins in 1985 
Aim: To determine levels of inoculum needed to get realistic levels of 
TREATMENTS: 
METHODS: 
Site 
take-all at Mt. Barker. , 
Millet seed Sand grains 
inoculum inoculum 
(seeds/m 2) (grains/m2) 
1 0 13 0 
2 100 14 2000 
3 200 15 4000 
4 300 16 6000 
5 400 17 8000 
6 500 18 10000 
7 750 19 12000 
8 1000 20 16000 
.9 1500 21 20000 
10 2000 22 25000 
11 3000 23 30000 
12 4000 24 35000 
25 40000 
26 50000 
27 60000 
Millet seed inoculum = autoclaved millet seed 
colonized by the G.g.t. fungus. 
Sand grain inoculum = sand grains which have a thin 
layer of the G.g.t. fungus adhering to the surface. 
preparation: Area cultivated. Inoculum sprinkled on soil and mixed into soil 
by raking. 
Experimental 
design: Randomized block, no replications 
Plot size: 
Sown: 
2 m x 8 drill row. In the millet plots 2 x 2 m inoculated, while 
in sand plots only 1 x 1 m (centre of plot) was inoculated 
July 2 with triple-disc drill 
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Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
RESULTS: 
COMMENTS: 
July 29, August 19, Sept. 9, Sept. 30 and Nov. 11. 
Millet plots 40 cm per drill row taken at random on 5. sampling 
dates. Sand plots 20 cm per drill row. 
Take-all (new method) 
See figure 5. 
The levels of take-all achieved with both millet.and sand inoculum was 
satisfactory. However, there was considerable variability. This may have 
related to poor mixing. Some background take-all at the site may have also 
affected the results. 
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TITLE: RHIZOCTONIA PATCH AND SOIL COMPACTION 
Experiment: 86E39 
File: 4126 EX 
Location: Esperance Downs Research Station (Paddock Wll) 
Soil: Sandy gravel 
History: Cropped 1980 and 1983, sub/grass pasture intervening seasons. 
Aim: To determine whether compaction of soil increases rhizoctonia 
patch. 
TREATMENTS: 
METHODS: 
Site 
l.a 
b 
c 
2.a 
b 
c 
Sprayseed, no tillage 
Sprayseed, cultivation 
Sprayseed, deep ripped 
Sprayseed, no tillage, compaction 
Sprayseed, cultivation, compaction 
Sprayseed, deep ripped, compaction 
preparation: Sprayseed (0.75 L ha-1) May 12, Sprayseed (1.0 L ha-1) and 
Dicamba (0.5 L ha-1) May 26. 
Experimental 
design: Randomized complete block with split plot. Five replications. 
Plot size: 
Treatment 
details: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
40 m x 8 drill rows 
Treatments lb and 2b cultivated to 10 cm with combine (June 10). 
Treatments le and 2c ripped to 30 cm with AgroPlow (June 11) • 
Treatment 2 compacted with tractor - rear wheel once over entire 
area (June 11) • 
Aroona (50 kg ha-1) June 11, Super 116 kg ha-1 
Anthes is 
One plant removed at staggered 5 m intervals from rows 2 to 7 
Rhizoctonia and take-all (old method) 
All treatments sown with cut-off lucerne points. Penitrometer 
reading on all plots on August 26. 
-21-
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RESULTS: I 
Table 1: Effects of cultivation and compaction on rhzoctonia root rot, 
take-all and yield (86E39) • 
I 
Parameter Compaction Zero Cult- Deep Mean Level of 
tillage ivated ripped significance I 
Rhizoctonia 41 30 27 33 NS I incidence % + 37 28 33 33 
Mean 39 b 29 a 3oa I Significance * 
LSD 7 
I 
Rhizoctonia 17 16 7 13 NS 
Mod + Severe % + 19 10 13 14 I 
Mean 18 b 13 a 10 a 
I Significance ** LSD 4 
. Take-all 26 44 29 33 * I 
incidence % + 29 43 41 38 
Mean 28 a 44 c 35 b I 
Significance *** 
LSD 6 I 
Take-all 18 32 17 22 NS I Mod + Severe % + 21 32 27 26 
Mean 20 a 32 b 22 a I Significance ** 
LSD 7 
I 
Yield (kg ha-1 ) 1997 1936 2947 2293 NS 
+ 1929 1872 2540 2113 I 
Mean 1963 a 1904 a 2743 b 
I Significance *** LSD 155 
NOTE No rhizoctonia patch at this site. I 
I 
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Table 2: Effects of zero tillage, cultivation, deep ripping and compaction 
on soil strength (MPa) (86E39). 
Depth Zero tilla9e Cultivated Dee2 Ripped 
cm 
+ + + 
2 0.15 0.22 0.14 0.17 0.14 0 .15 
4 0 .3 7 0.36 0.25 0.29 0.21 0.27 
6 0.91 0.88 0.46 0.54 0.48 0 .5 2 
8 1.25 1.23 0.55 0.63 0.65 0.68 
10 1.54 1.48 0.59 0.73 o. 77 0.77 
12 2.08 1. 87 0.82 0.98 0.77 0.81 
14 2.42 2.87 1.49 1. 76 0.96 0 .89 
COMMENTS: 
It was disappointing that this site had no Rhizoctonia patch. Cultivation or 
deep ripping reduced Rhizoctonia root rot. Compaction had no effect. 
Take-all was increased by cultivation. Compaction had no effect. 
Deep ripping caused a marked increase in yield (approx. 0.8 t ha-1). 
Although the interaction of main and split treatments was not quite 
significant (P = 0.051) there is a trend towards compaction reducing yield 
especially in the deep ripped treatment. The LSD for means within table 3 
(yield) is 331 kg ha-1. 
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TrTLE: RHIZOCTONIA PATCH AND SHORT CHEMICAL FALLOW 
Experiment: 86E40 
File: 
Location: 
Soil: 
History: 
Aim: 
TREATMENTS: 
METHODS: 
Site 
4126 EX 
Esperance Downs Research Station (Paddock Wll) 
Grey sand 
Cropped in 1980 and 1983. Sub/grass pasture in intervening 
seasons. 
To determine whether an increasing time of fallow prior to sowing 
reduces Rhizoctonia patch and Rhizoctonia root rot. 
1. 
2. 
3. 
4. 
66 days of chemical fallow 
52 days of chemical fallow 
24 days of chemical fallow 
1 day of chemical fallow 
preparation: None 
Experimental 
design: Randomized complete block. 6 replications 
Plot size: 
Treatment 
details: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
40 m x 12 drill rows 
Tl Sprayseed (2 L ha-1) & Dicamba (0.5 L ha-1) 
T2 
T3 
T4 
as above 
as above 
as above 
May 23 
June 13 
July 4 
July 27 
Aroona (45 kg ha-1 ) sown July 28 with Triple Disc Drill. 
120 kg ha-1 
Anthes is 
Super 
One plant removed at staggered 5 m intervals from rows 2 to 11 
Rhizoctonia and take-all (old method) 
Pre-emergence Sprayseed applied August 4. 
Imidan (1.0 L ha-1) applied August 5. 
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RESULTS: 
Table 1: Rhizoctonia root rot, take-all and yield after different periods 
of chemical fallow (86E40) • 
Herbicide Period Rhizoctonia root Take-all 
application of rot Yield 
date fallow Incidence Severity Incidence Severity (kg ha-1) 
(days) %A % % % 
May 23 66 61 38 a 28 14 419 a 
June 13 52 72 52 b 34 25 286 b 
July 4 24 70 46 ab 31 19 157 c 
July 27 1 58 38 a 33 21 252 be 
Level of significance NS * NS NS *** 
LSD 12 89 
A Percentages transformed to arcsin 
COMMENTS: 
The site has only a few scattered patches, consequently patch scoring methods 
were not employed. The fallow treatments had no effect on rhizoctonia 
incidence or.take-all, but apparently rhizoctonia severity was increased after 
52 days of fallow compared to 66 or 1 day of fallow. However, this effect is 
unlikely to be real. It seems more likely that different environments are the 
reason for this rather than the length of fallow. 
There were significant (P = 0.05) differences in yield and negative 
correlations between yield and rhizoctonia incidence and severity (r = 0.487** 
and 0.373* respectively). There was a positive correlation between length of 
fallow and yield, r = 0.533**). The reason for this is not known but could be 
related to the nitrogen status of the soils under different lengths of 
chemical fallow. 
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TITLE: RHIZOCTONIA ROOT ROT AND GLEAN 
Experiment: 86E42 
File: 
Location: 
Soil: 
History: 
4127 EX 
Esperance Downs Research Station (Paddock Wll) 
Grey sand 
Cropped in 1980 and 1983. Sub/grass pasture in intervening 
seasons. 
Aim: To determine the effect of Glean on Rhizoctonia root rot. 
TREATMENTS: 
1. Nil 
2. Glean at 5 g ha-1 pre-emergence 
3. Glean at 10 g ha-1 pre-emergence 
4. Glean at 15 g ha-1 pre-emergence 
5. Glean at 20 g ha-1 pre-emergence 
6. Glean at 5 g ha-1 post emergence 
7. Glean at 10 g ha-1 post emergence 
8. Glean at 15 g ha-1 post emergence 
9. Glean at 20 g ha-1 post emergence ' 
METHODS: 
Site 
preparation: Sprayseed (0.75 L ha-1) on May 13. Sprayseed (1.0 L ha-1) & 
Dicamba (0.5 L ha-1) on May 26 
Experimental 
design: Randomized complete block with 4 replications 
Plot size: 
Sown: 
Treatment 
details: 
Sampled -
dates: 
method: 
40 m x 8 drill rows 
Stirling barley (50 kg ha-1) sown June 20. Super 116 kg ha-1 • 
Glean rates applied to T2,3,4 & 5 immediately after sowing on 
June 20. 
Glean rates applied to T6,7,8 & 9 on August 6. 1.6 m rain within 
8 hours. 
For Rhizoctonia root rot and isolation of R. solani strains on 
August 27. For other assessments at anthesis. 
Sampled all replications from Tl, 4 & 8. A patch was chosen in 
each plot. Eight plants removed from inside and outside each 
patch. 
At anthesis one plant removed at staggered 5 m intervals from 
rows 2 to 7. 
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Assessed: 
Other 
details: 
RESULTS: 
Determined patch score on August 27. Plants removed on August 27 
assessed for Rhizoctonia root rot (see 86BA38). Isolation from 
root pieces (100 per sample site). Rhizoctonia and take-all (old 
method) • 
Table 1: Top dry weight, Rhizoctonia root rot score and frequency of isolation 
of strains o~ ~· solani from barley from inside and outside patches 
(86E42) • 
Nil Pre-emergence Post emergence Level 
Parameter Glean Glean Glean of LSD 
(15 9:L'.ha -ll 15 g/ha-11 sign if-
icance 
p NP p NP p NP 
Top dry wt (g) 0.45a l.98c o.57a l.39b 0.49a l.82b *** o. 56 
Rhiz. root 
rot score l.98a o.52b 1.4 7a o. 57b l.84a o.49b *** o. 6 5 
Multinucleate % 19.5a o.3c 9.4bc i.oc lo.5ab 0.5c ** 9.3 
Binucleate % 11.0 6.8 3.8 4.3 8.3 8.8 NS 
Waitea % 2.5 1.0 0.8 0.3 0.3 1.3 NS 
p = patch & NP = non patch 
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Table 2: Effect of Glean on Rhizoctonia patch score, Rhizoctonia root rot, 
take-all and yield ( 8 6E42) • 
Rhizoctonia Take-all 
Treatment Patch root rot 
score Inc id- Mod Inc id- Mod Yield 
(max. 320) ence + ence + kg ha-1 
Total Severe Sev Sev 
%A %A %A %A 
1 53 8 61 34 23 12 1603 
2 107 21 75 50 26 10 1273 
3 84 13 70 41 29 14 1134 
4 51 0 78 53 22 10 1112 
5 155 10 75 50 31 13 938 
6 41 7 74 52 26 12 1746 
7 36 3 85 62 29 14 1585 
8 36 6 79 57 27 10 1750 
9 41 5 73 46 21 9 1598 
Significance *** NS NS NS NS NS *** 
LSD 49 325 
A Percentage transferred to arcsin 
COMMENTS: 
The results in Table 2 were re-analysed as a factional excluding Tl. Rates of 
Glean had no effect on any parameter but pre-emergence treatment caused 
significant (P = 0.001) increases in patch score (Pre, 99; Post, 38) and 
reduction in yield (Pre, 1114; Post, 1670). 
Multinucleate strains of !· solani were mainly confined to the patches while 
Binucleate and Waitea appear to be scattered both inside and outside patches. 
Glean rates appeared to have had no effect on !· solani strains. 
Overall I believe that in this experiment the Glean had a direct effect on the 
host rather than the plants susceptibility to root diseases. 
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TITLE: RHIZOCTONIA STRAINS AND PADDOCK HISTORY 
Experiment: 86E31 
File: 4901 EX 
Location: 
Soil: 
History: 
Aim: 
TREATMENTS: 
1 a 
METHODS: 
p 
2 
3 
4 
5 
Esperance Downs Research Station (Paddock W2A) 
Sandy gravel 
Pasture (? never cropped) 
To determine the effects of pasture, cultivation and cropping on 
Rhizoctonia root rot, Rhizoctonia patch and distribution of patch 
and non-patch strains of B· ~· 
1986 1987 1988 
(undist) p (undist) w (min. till) 
b p (undist) p (undist) w (cult) 
a p (cult) p (cult) w (min. till) 
b p (cult) p (cult) w (cult) 
a w (min. till) w (min. till) w (min. till) 
b w (min. till) w (min. till) w (cult) 
a w (cult w (cult) w (min. till) 
b w (cult) w (cult) w (cult) 
a p (undist) p (undist) p (undist) 
b p (undist) p (undist) p (undist) 
P = pasture, W = wheat 
Site 
preparation: Nil 
Experimental 
design: Randomized complete block with split plot. Four replications 
Plot size: 
Treatment 
details: 
Sown: 
Sampled -
dates: 
method: 
40 m x 8 drill rows 
Treatments 2 & 4 cultivated twice to 10 cm on April 22. 
T3 and 4 :lrayed with Roundup (1.5 L ha-1) and Dicamba 
(0.5 L ha ) on May 29. 
TS, 6, 7 & 8 sprayed with Sprayseed (1.5 L ha-1) on June 6 
Arcana (50 kg ha-1) June 12. Super 116 kg ha-1 
Anthes is 
One plant removed at staggered 5 m intervals from rows 2 to 7 
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Assessed: 
Other 
details: 
RESULTS: 
Rhizoctonia and Take-all (old method) 
Misted Imidan (1 L ha-1 ) on July 7. All treatments sown with 
narrow cut-off lucerne points. 
Table 1: Levels of Rhizoctonia root rot and Take-all on wheat following 
minimum tillage or cultivation (86E31) • 
Treatment 
3 a 
b 
4 a 
b 
Significance 
LSD 
COMMENTS: 
Rhizoctonia 
Incidence 
19. 5) 
19. 6) 
7.0) 
0 ) 
19.5 
3.5 
* 
12.8 
9 
11 
3 
0 
NS 
Take-all 
Incidence 
%A 
56 
52 
65 
67 
NS 
Severity 
% 
39 
40 
50 
49 
NS 
Yield 
kg/ha-1 
817 
884 
826 
862 
NS 
No Rhizoctonia patch observed. Rhizoctonia root rot reduced by cultivation. 
Disturbingly high level of take-all. This could spoil the experiment. 
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TITLE: RHIZOCTONIA ROOT ROT - HOST EFFECTS ON STRAINS 
Experiment: 86BA38 
File: 4091 EX 
Location: Badgingarra Research Station (Paddock lB) 
Soil: Deep white sand 
History: Lupin/cereal rotation for 10 years (Triticale in recent years) 
Aim: To determine the distribution and relative density of Rhizoctonia 
strains present at this site. 
TREATMENTS: 
1. Wheat 
2. Oats 
3. Barley 
4. Triticale 
5. Cereal rye 
METHODS: 
Site 
preparation: Cultivated 
Experimental 
design: 
0
Randomized complete blocks. Six replications 
Plot size: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
30 m x 8 drill rows 
June 25, 1986 (2.3 leaf stage) 
Single plants removed at 1 m intervals along drill row No. 5. 
Roots rated for root rot 
Category Score 
Nil 0 
Very light 0.5 
Light 1.0 
Moderate 2.0 
Severe 3.0 
Very severe 3.5 
Stem (coleoptile) rated for lesions 
Nil 
Light 
Moderate 
Severe 
0 
1 
2 
3 
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Other 
details: Rhizoctonia solani isolations made from individual plants from 
replication 5 (25 pieces per plant) and from a bulk sample from 
the remaining replications (50 pieces per plot). 
RESULTS: 
Table 1: Effects of hosts on Rhizoctonia root rot and stem 
lesions, Rhizoctonia type and yield at Badgingarra (86BA38). 
Root Stem R. solani type 
Treatments rot lesion Multi- Bi- Wai tea Yield 
rating rating nucleate nucleate kg/ha-1 
% % % 
Wheat o. 77 be O. 06 a 1.4 6.0 0 1010 be 
Oats 0. 2 8 a 0.01 a 0.5 6.4 0 996 b 
Barley 0.74 be O. 08 a 1.1 8.2 1.1 996 b 
Triticale 0.87 c 0.24 b 4.5 5.2 0.1 732 a 
Cereal rye 0.49 ab O. 05 a 0.5 2.9 0 1214 c 
Significance ** ** *** 
LSD 0.35 0.12 196 
' Results so ·far show that multinucleates include the zymogram groups ZG la and 
3 while binucleates include CZG 2 and 4. 
COMMENTS: 
This experiment was designed to be sown with minimum tillage. However, the 
site was inadvertently cultivated. This lead to a wind blasting problem. 
Consequently only one early sample was taken. 
Triticale had more root rot (wheat and barley not significant), higher stem 
lesion score, three times as many multinucleate isolates and a lower yield 
than the other cereals. It would be interesting to know whether the previous 
cropping history (ie the use of triticale in the rotation) had any bearing on 
the above results. 
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TITLE: RHIZOCTONIA ROOT ROT - HOST EFFECTS ON STRAINS 
Experiment: 85E28 
File: 4901 EX 
Location: Esperance Downs Research Station (E2a) 
Soil~ Grey white sand 
History: Experiment sown at right angles to a previous Rhizoctonia 
cultivation experiment (82El6). 
Aim: To determine distribution of R. solani strains. 
TREATMENTS: 
1985 1986 
1. Wheat Wheat 
2. Wheat Barley 
3. Wheat Oats 
4. Wheat Triticale 
5. Wheat Lupins 
6. Wheat Peas 
All sown with minimum tillage. 
METHODS: 
Site 
preparation: Sprayseed 
Experimental 
design: Randomized complete block 
Plot size: 
Sown: 
Sampled -
dates: 
8 drill rows x 40 m 
June 6 with minimum tillage (lucerne points) 
July 3 
method: Single plant removed at 1 m intervals along drill row No. 5 
Assessed: Root rot rating for cereals 
Category Score 
Nil 0 
Very light o.5 
Light 1.0 
Moderate 2.0 
Severe 3.0 
Very severe 3.5 
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Other 
details: 
RESULTS: 
Tap root rot rating for lupins and peas 
No lesions 
Shallow cortical necrosis 
Cortical lesions as deep as stele 
Cortex completely rotted 
Cortex completely rotted and 
stelar necrosis 
Lesion severing root 
0 
1 
2 
3 
4 
5 
Rhizoctonia solani isolations made from individual plants from 
plot No. 5 (barley) (25 pieces per plant) and from a bulk sample 
for the remaining plots (25 pieces per plot). 
Details of root rot and zyrnograrn groups isolated from plot 5 in both 1985 and 
1986 are given in Table 1. 
Other details for the entire experiment are given in Table 2. 
Table 2: Effects of hosts on Rhizoctonia root rot, Rhizoctonia type 
and yield at Esperance Downs Research Station (86E28). 
Treatments 
Root 
rot 
rating 
Stern 
lesion 
rating 
Multi-
nucleate 
%c 
R. solani type 
Bi-
nucleate 
waitea Yield 
kg/ha-1 
Wheat 
Barley 
Oats 
Triticale 
Lupins 
Peas 
Significance 
LSD 
1. 85 
1.89 
1.53 
2.03 
NS 
1. 74 
2 .4 6 
A 
B 
c 
Excludes plot ~o. 5 - see Table 1 
Lupins too poor to harvest 
As a % of all pieces of root 
COMMENTS: 
3 1 
1 A 2 
3 2 
4 2 
6 4 
5 3 
% % 
1 656 
A 0 A 741 
0 1447 
0 630 
1 
1 237 
In contrast to 86E30 (see next page), no distribution patterns for zyrnograrn 
groups were detected in plots. During the two years of the experiment the 
patch forming ZGla has been the dominant rnultinucleate in plot 5. There was 
one isolate of the lupin hypocotyl attacking ZGla. Binucleates, which 
dominate in plot 5, included CZGl, 2, 4 and 5. 
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4 L 5 L 5 
l 
4 s 4 M 4 
4 VL 4 VL 4 
4 L w L ? w 
w M w M w 
l L w L w 
w L ? 2 M 4 
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-
L ? VL 
l L w s 2 
l 
l L 4 w M l 
l w M w L 5 
M w N 
L l L 
w N l M la 4 
Zymogram grouping not available 
New CZG Group 
Nil 
Very Light 
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Moderate 
Severe 
Ve.!:'y severe 
-
c 
R z z 
R '" G ~·] 
N 
VL 4 
VL 1 
N 1 
1 
L 4 ... 
M 2 
-
N ? w 
L w 
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4 
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L 
M 
s w 
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L w 
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L 
L l w 
L 
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Cores f ror:'I 
bet· ... ·eer. 4 & 
c 
F. z z 
R G G i .. : 
VL \•1 
VL 4 
N 5 
N 
·S 4 
VL 
M la 
VL 
M la 
M 
N 4 
L 4 
VL 
M la 4 
N 
VL 
N 
N 
--
VL 
L 
M la 
L 
L w 
L 
4 
s 5 
Jul~· 3, l·~S6 
Drill ?o·~., .. 
c 
R z z 
R G G \\! 
L 
VL la ? 
VL 
L 
L 
L 4 
L 
M 
L 2 
s 
M la 4 
M 
s 
M 
M 
L 
M 5 
M 
L 
M 2 
M ? w 
L la 
M 
M 
l 
s 5 
-
I 
\°'S 
Waitea came from 29% of plots in 1985 but only 2% in 1986. 
The number of isolates from the bulk samples was too low to draw 
conclusions on the effects of hosts on distribution of R. solani 
-35-
any 
types. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
TITLE: RHIZOCTONIA ROOT ROT - HOST EFFECTS ON STRAINS 
Experiment: 86E30 
File: 4126 EX 
Location: Esperance Downs Research Station (W5) 
Soil: Grey sand with gravel 
History: Pasture pre- 1985. In 1985 sown to wheat as Experiment 85El9. 
Aim: To determine the distribution of Rhizoctonia root rot in wheat 
and other hosts and to determine the distribution of R. solani 
strains. 
TREATMENTS: 
1985 1986 
1. Wheat min. tillage Wheat min. tillage 
2. Wheat min. tillage Barley min. tillage 
3. Wheat min. tillage Oats min. tillage 
4. Wheat min. tillage Triticale min. tillage 
5. Wheat min. tillage Lupins min. tillage 
6. Wheat min. tillage Peas min. tillage 
7. Wheat min. tillage ' Wheat 2 cultivations 
8. Wheat min. tillage Wheat 4 cultivations 
9. Wheat + cultivation Wheat 2 cultivations 
10. Wheat + cultivation Wheat 4 cultivations 
METHODS: 
Site 
preparation: Sprayseed. Treatments 7 to 10 cultivated to 10 cm. 
Experimental 
design: Randomized complete block with 4 replications 
Plot size: 
Sown: 
Sampled -
dates: 
method: 
Assessed: 
Other 
details: 
40 m x 8 drill rows 
June 6 with minimum tillage (lucerne points) 
July 3 for isolations. Plot 10 sampled October 12 for isolation. 
Single plant removed at 1 m intervals along drill row No. 5. 
Plot 10 rows 4 and 5. 
Root rot rating (See 85E28) 
The lupins at this site were damaged by rabbits. Lupin plots 
resown to wheat Sept. 12. 
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I TADL:2. l. ?.hizoctonia root ::ot (?,~) and distribut:.ior, of multinucleate (ZG gp), binucleate (CZG gp) and Waitea (W) in experiment 86E30, EDRS (Plot 10, wheat) . 
Sept. 2' 1985 Nov. 5, 1985 Oct. 13, 1986 
Drill Rows Cores from Drill Rows 
.2. c ! c 1c ~c between 1-c& 5 c ! & 1 c 
R z z R z z R z z R z z R z z R z z R z z I 
R G G w R G G w R G G w R G G w R G G w R G G w R G G w 
1etres 
i 
L 2 VL 5 N VL 2 25 N 4 I N w VL w 
M le 1 M le 5 M le N le w 
L le L le M le L le 
24 
23 
M 4 
VL 
L le M le 
M le w M le I 
22 L w N w L L VL M le L le w I 
21 N L L ? VL w N VL le • w VL le w 
20 L ? w VL w VL L w VL 5 w N le 5 w N w I 
-
19 L ? N ? 1 VL ? ? N 1 N w N w VL le w I 
18 VL N l N 4 N VL w N w N w 
VL ? 5 L L le VL 17 L w 
le 
N 5 w N w I 
16 VL 5 N VL N L 5 w L le VL le w 
15 L le M le L le L le L 5 L le w s le 5 I 
VL le M le M le s le 14 L le 
p 
L le s w I 
13 M le 2 L le s le s le L 5 M le M le w 
12 M le s le vs le s le L s le 5 w s le I 
ll s le M le M le ? s le M 5 s le M le 
10 L L le M le s le M le s le M le I 
9 VL s M s ? N VL 5 
-
L w I 
8 N L L VL N 5 w N N w 
L s ? L L 5 7 
4 
N 5 N 5 VL 5 I 
l 
L N VL 5 M 
L w VL VL N 
6 
5 
N 
i 
i 
N 5 w I I 
VL 5 w N 5 w 
VL 5 w N 5 w I 
! I 
l 
L 2 VL VL VL 
s le M le 5 M le M le 
L l L le l L le I L le 
I 
4 
3 
2 
L I 
L 4 
VL 
I L le VL 4 I I 
i I ' i M le 5 w M le w I 
' 
\ 
! 
s le w L le w 
i 
I 
I 
,.- i 
l s le M le 4 s le M le 5 M le w M le w I M le w I 
? Zymograrn grouping not available 
3 Nil 
VL Very Light 
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RESULTS: 
Details of root rot and zymogram groups isolated from plot 10 in both 1985 and 
1986 are given in table 1. 
Other details for the entire experiment are given in table 2. 
Table 2: Effects of hosts and cultivation on Rhizoctonia root rot, Rhizoctonia 
type and yield at Esperance Downs Research Station (86E30). 
Treatments 
Wheat 
Barley 
Oats 
Triticale 
Lupins B 
Peas 
Wheat 
Wheat 
Wheat 
Wheat 
Significance 
LSD 
Root 
rot 
rating 
1.35 c 
1.82 d 
0. 85 ab 
1.27 be 
0.64 a 
0.74 a 
0.59 a 
0.76 a 
*** 
0 .4 27 
Stem 
lesion 
rating 
0.23 
A As a mean % of root pieces 
B Lupins damaged by rabbits 
R. 
Multi-
nucleate 
%A 
9 b 
25 
15 
7 
5 
0 a 
0 a 
1 a 
5 ab 
NS ( *) c 
c Wheat plots only included in analysis 
COMMENTS: 
solani type 
Bi- Wait ea Yield 
nucleate kg/ha".':l 
%A %A 
4 0 2107 
7 0 2107 
11 1 2719 
9 0 1947 
6 0 880 
4 0 1907 
10 0 2005 
9 0 1965 
8 0 1679 
NS ~s NS c 
In this experiment the bulk of the isolates from plot 10 were from plants within 
patches. The patch forming ZGlc was dominant, making up 76% of all isolates and 
coming from 47% of plants in 1985. In 1986 it came from 62% of plants (in 1986 
not all isolates were typed for zymogram grouping, thus a % of isolates .in 
zymogram groups is not available). In both 1985 and 1986 one plant yielded an 
isolate of the crucifer attacking ZG5. In 1986 one plant yielded the lupin 
hypocotyl attacking ZG4. 
Binucleates made up 14% of isolates and came from 25% of plants in 1985. They 
included CZGl, 2, 4 and 5 •. In 1986 binucleates came from 22% of plants but only 
included CZGl and 5. In 1985 Waitea came from 8% of plants while in 1986 they 
came from 62% of plants. 
In this experiment in 1986 the cultivated wheat treatments had less root rot than 
wheat sown with minimum tillage (Tl). Barley had more root rot than all other 
hosts. The percentage of multinucleate isolates appeared to vary between hosts 
but the results were too variable and differences were not significant. There 
were significantly more multinucleates in minimum tillage wheat compared to 3 of 
the cultivated wheat treatmerits. 
-37-
